Articulating the Speed(s) of the Internet

Time and the Internet: Media and Tools
While there is wide agreement in the sociology of technology that technology is genuinely social and embedded with social action in both enabling and restricting ways, theories on social time and the Internet still can be grouped according to their respective emphasis on the technology's empowering or corrosive effects. In his influential Network Society, Manuel Castells (1996) argues that information and communication technology especially has fundamentally changed social structures and processes, times and spaces. This is not meant in a technologically determinist sense. Castells is very attentive to the social and institutional prerequisites of these technological changes, but they appear to have taken off in an historically unprecedented way. Information and communication technologies address the generation and application of knowledge directly and (together with genetic engineering) they lead to a new technological paradigm: These technologies are recursively self-enhancing. Their new quality is 'the capacity of these technologies to self-expand their processing power because of the feedback on technological development of the knowledge generated on the basis of the technology' (Castells, 2001) . For this reason they come to play a key role in a fundamental reorganization of social relations in and through networks. This has far-reaching effects on social times and temporalities. In general, the circulation of capital and knowledge compresses time and space, which leads companies and investors to manage time in new, relational ways: 'Time is managed as a resource not under the linear, chronological manner of mass production, but as a differential factor, in reference to the temporality of other firms, networks, processes or products' (Castells, 1996: 439) .
The changing patterns of the economy and of work then lead to a fluid dynamic of projects and networks. Previous temporalities erode, and this relates to both the linear and sequential time of modernity and the rhythmical times of the body and of social life. Somewhat surprisingly, this leads Castells to an argument of social de-differentiation: The Internet constitutes a 'timeless time' which de-differentiates social and cultural temporalities, immediacy and eternity (1996: 464) .
The philosophers Hubert Dreyfus and Fernando Flores (1997) take the argument of de-differentiation a critical step further. They draw on the work of Danish philosopher Søren Kierkegaard to point out the corrosive effects all of this may have on human agency. Interestingly, Kierkegaard argued around 1850 that the emergence of the press and the early modern public sphere created a very similar immediacy and arbitrariness of information, eliminating criteria of relevance and significance in the process. It produced a particular configuration of subjectivity: An anonymous, detached spectator who is curious and interested in anything but not involved with anything. Meaningful distinctions demanding decisions, actions and taking responsibility disappear. Consequently, the groundings for action in the world, for taking risks and also for learning and ethical self-positioning erode.
With information arranged through hypertext links on the web, Kierkegaard's gloomy observations come to be fulfilled in Dreyfus and Flores's view: 'The user is no longer a subject who desires a more complete and reliable model of the world but a protean being ready to be opened up to ever new horizons' (Dreyfus and Flores, 1997: 4) . If surfing the web becomes a way of life it 'produces a self that has no defining content or continuity but is open to all possibilities and to constantly taking on new roles' (p. 7).
This technologically enhanced openness of the self, however, is where other authors such as Sherry Turkle (1995) or Pekka Himanen (2001) observe increased possibilities for learning and experimentation. Virtual spaces may be used to construct, deconstruct and play with identities. This 'avant-gardist' line of thought, which focuses on empowerment, learning and experimentation, has a tradition in the media theories of Brecht (1932 Brecht ( /2001 and Benjamin (1934 Benjamin ( /1999 and in situationist anarchism (Debord, 1995) . Brecht and Benjamin argued that then new technologies, i.e. radio and film, would enable the socialization of expertise and unfold the creative potential of the masses. Recently, authors such as critical management theorist Paul Adler (2001) or radical sociologist Maurizio Lazzarato (1998 Lazzarato ( , 2002 are reviving this line of argument: Skill upgrading, knowledge work and information and communication technologies may unfold the forces of production in the hands of the new knowledge and creative workers.
It is well worth noting the cyclical return of both lines of argument in the face of new media. The press, film, radio, television and the Internet have been assumed to have similar, either corrosive or liberating effects on subjectivity and social development. Apart from Kierkegaard, authors in the line of critical theory such as Adorno and Horkheimer (1979) explored the corrosive effects of cultural change, new communication technologies and artistic forms on subjectivity and agency. Their conclusions are similar to the recent ones of Zygmunt Bauman (1997) or Richard Sennett (1998) who address changes in culture, consumption and work and their effects on subjectivity.
With a focus on the technology rather than users' subjectivity, there is some controversy over the Internet's status as a medium of collective memory as well. Systems theorist Elena Esposito argues that the Internet fundamentally changes the relationship of social memory and social forgetting.
1 While a library or an archive-cum-catalogue embodies a notion of bodies of knowledge being stored for a society or community, the Internet-cum-search engines are more performative and selective: they embody the potentiality of producing new information by linking possible informations (Esposito, 2002) . New information is generated from connections between selections, 'memories which have never been thought before ' (p. 358, translation U.H.) . This interactivity, however, is based on the medium's assumed superficiality: The machine renders itself invisible behind (user oder programming) interfaces, so that the net as a medium of memory comes to resemble ancient divinatory memory systems rather than the mass media and archives of modernity.
On the other hand, modernist thinkers such as innovation theorist Ilkka Tuomi (2002) focus on the transparency and capacity of the Internet as a repository of context-specific tools to enhance collective memories: 'On the net we live in dog years, but our memory is that of an elephant.' Using open source software development as a key example of collective and distributed innova-tion, he points out that 'in open source, black boxes have transparent and penetrable walls' (p. 7). While complexity is of course reduced through all available technological means, we shall see that such black-boxing is deliberately kept reversible.
It thus appears that the established distinction of a medium or a machine/tool perspective on computing (Esposito, 1993) continues to organize the respective lines of argument. A 'media' perspective tends to focus on the consumption and 'surfing' side of Internet (or rather world wide web) use, and thus leans towards either postmodernism or critical theory. A modernist 'tool' perspective foregrounds the recursively productive and innovative aspect of, for instance, software development -and avant-gardist theorists fit into the tool perspective by seeing media as tools of expression and liberation.
Between Corrosion and Liberation: Agency and Practice
From either point of view, the technology opening up virtual spaces and vast realms of knowledge (to those who have access to it) is seen to fundamentally change human agency. Human agency is supposed to be either undermined or liberated, but either way it is no longer tied to socially embedded rhythms of living, to a biographically constituted ordering of experience and to a standpoint from which to develop plans and visions reaching into the future. However, if we understand technology as intertwined with human agency in ongoing processes of mutual shaping, actualization and delegation (Rammert, 1997) , the question is less one of technological effects but rather one of old and new articulations of agency, time and technology. Here, Castells (1996) points in a promising direction of theoretical and empirical enquiry as well: 'The whole ordering of meaningful events loses its internal, chronological rhythm, and becomes arranged in time sequences depending upon the social context of their utilisation ' (p. 462, emphasis added) , and this precisely is the point. If given structures and rhythms erode, actors in these contexts need to reconstruct some kind of structure and rhythm. Just any kind of knowledge and information may be out there on the Net immediately and eternally, but it still needs to be found, understood and selected. More precisely, in order to become knowledge that matters, information needs to pass through human brains and it has to be made sense of both individually and collectively. This is also the reason why recent discussions of knowledge work emphasize the relational and contextual character of knowledge. If knowledge is to make a difference in social action, it is embedded with social relations, and it is continuously de-and recontextualized. People need to navigate and to order information in order to make sense of it and be able to act upon it -and they all too frequently need to cut these processes short as well. It is no coincidence then 132 TIME & SOCIETY 13(1) that in the network society, concepts such as situated learning, communities of practice, ba etc. emerge and gain influence (Lave and Wenger, 1991; Nonaka, Toyama and Konno, 2001 ). All these concepts emphasize the localized and situated character of knowledge and seek to explore and enhance its mobilization and circulation by creating spaces and communities for such circulation.
Complementary to the decontextualizing powers of information and communication technology, the social, frequently face-to-face and craft aspects of knowledge creation and utilization are being rediscovered by innovation researchers and also by management practitioners -and open source/free software is frequently cited as a prime example of such practices (Moon and Sproull, 2000; Edwards, 2001; Tuomi, 2002) . Sensemaking, however, is an inevitably sequential activity since human attention is limited (Weick, 1995) .
2 The very abundance of simultaneously available information requires its temporal ordering: Establishing relevance, priority or urgency, keeping up to date or choosing which information to ignore, are activities requiring reflexive monitoring by individuals and groups. The simultaneity of networked information and activity then can be expected to be structured into sequences that make sense. Such context-specific structurations draw on situated action, but also on culturally and institutionally established patterns of sequences: Projects, narratives or the notion of priority in science and technology are such patterns of temporal ordering, which can be found in the new contexts of Internet communities as well. The rules of 'netiquette' (i.e. the etiquette of electronic communication) present norms of efficient and economical use of both technical bandwidth and human attention in online communication. And of course, information technology itself can be used and developed to support (and in turn, shape) the establishment of temporal orders and sequences.
Approaches addressing effects of 'the' technology on societies as a whole thus presume too much uniformity of trends and linearity of causes and effects, if they emphasize networks, virtuality etc. under the perspective of de-differentiation. The notion of contextuality, however, fits in with Hanns-Georg Brose's (2002) concept of an increasing 'simultaneity of the non-simultaneous' (cf. Bloch, 1991) which draws attention to a differentiation of time horizons and social temporalities. It addresses societies', collective and individual actors' 'growing sensitivity for path-dependencies and irreversible, time-binding effects of decisions' (Brose 2002: 1) . This perspective makes it possible to address questions of agency and social time in terms of optionality and reflexivity. It is open to the complex and heterogeneous articulations of knowledge, technology, actors and institutions in and over time.
A useful theoretical framework is offered by neo-pragmatist social theory. Emirbayer and Mische (1998) , for instance, conceptualize agency and its structural contexts as both temporally embedded and constitutive of time. Actors then act in the present, define and accommodate problems and solutions, contingencies and strategies. While doing this, they continuously draw on past experiences and habits, and anticipate and design future outcomes and options. Action thus reflects back onto its temporal dimensions: Past history may be rewritten, alternative futures may move into the picture. Actors' accounts, their visions and their stories are changing through the course of action they embark upon. The relationship of agency and its dimensions thus needs to be seen as one of recursive and interrelated loops in which action itself constitutes different temporalities.
Through the example of free software/open source we are going to explore such articulations of past, present and future in the field of information technology which make it clear that temporally constituted agency continues to matter in this field: To initiate projects, reflect upon their preconditions, to coordinate distributed work, and to sustain creativity beyond the logic of the market.
Free Software/Open Source
Open source or free software 3 is software developed in non-commercial, voluntary projects in which a number of developers (ranging from one person to hundreds or even thousands of people) create, test, improve, document and maintain computer programs and modules of programs. Computer programs generally are written in higher programming languages and then compiled, i.e. translated into machine language to run on a computer (compiled). With proprietary software, typically, the compiled version is sold, while open source programs come with the source code in order to be developed further. Open source projects describe themselves as decidedly open in a social sense as well: Everybody who is able to deliver a qualified contribution is invited to do so. Discussion takes place over public mailing lists and newsgroups. In recent years, platforms such as Sourceforge or Berlios have been established which provide forums and overviews over projects, offering services such as communication channels, noticeboards, version administration etc.
Open source/free software does not simply constitute a departure from the established worlds of commercial software development. It continues traditions of public goods and of the open academic circulation of knowledge which were present in the early development of the Internet before software even became a separate commodity (Holtgrewe and Werle, 2001 ). The self-referential character of the Internet, with the technology providing the medium for its further innovation has been based on a multitude of innovation traditions, and open source projects were closely tied to its development. Here, heterogeneous actors and logics of innovation came together: The academic tradition of sharing, collaboration and knowledge generation as a public good, a military logic of 134 TIME & SOCIETY 13 (1) decentralizing infrastructure in order to decrease vulnerability, business interests of the developing computer industry and hackers' counter-cultural values of openness and creative self-expression (Castells, 2001 ).
Getting Started: Plausible Promises, Charisma and Nostalgia
According to the open source theorist and spokesman Eric Raymond (1998) , projects typically start 'by scratching a developer's personal itch', by someone starting to solve an actual problem s/he comes across, publishing their projects (i.e. descriptions and the source code), and inviting contributions and feedback. In order to start both on collective and individual projects, obviously available resources, skill and especially time are required. Whoever is able to design and initiate a project, articulates competencies, infrastructures, code and social capital. In order to attract contributions initiators need to give a 'plausible promise' of usable and/or interesting results or new and interesting problems (Raymond, 1998) . This also means that a project should not be too 'finished' already and still offer challenging problems. To get started then, both an itching problem, and frequently a certain megalomania and underrating of difficulties ('how hard can it be?') help (Moody, 2002) . Then, in a way comparable to Weberian charismatic leadership (Turner, 1995; Blutner, Holtgrewe and Wagner, 1999) , spaces of possibility are opened up, people surprise themselves and abandon themselves to the process. It is interesting to take a look at Linus Torvalds's famous 1991 invitation to collaborate on the operating system kernel which was to become Linux. Torvalds then was a 21-year-old student of computer science at Helsinki University and looking for a unix-compatible operating system for his 386 personal computer. He posted the following to a newsgroup dedicated to Minix, another small operating system used in educating students: Do you pine for the nice days of Minix-1.1, when men were men and wrote their own device drivers? Are you without a nice project and just dying to cut your teeth on an OS [operating system] you can try to modify for your needs? Are you finding it frustrating when everything works on Minix? No more all-nighters to get a nifty program working? Then this post might be just for you. (Posting on UsenetNewsgroup comp.os.minix, quoted in Moody, 2002: 45) Self-ironically Torvalds draws on the hacker image -a culture of intrinsic funoriented programming taking place outside and beyond everyday life. Immature programs, problems, bugs and lacks of device drivers are presented as masculine challenges which are first nostalgically conjured up (Strangleman, 2002) and then recreated.
Temporalities outside the everyday come into play on several levels.
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Nostalgia is conjured up, but in the fast-paced world of information technology it frequently reaches back only a couple of years. Besides, computer programming apparently is one of those creative activities which require intense concentration and may generate experiences of absorption and 'flow' in the process (Krafft and Ortmann, 1988; Csikszentmihalyi, 1991 ). The classical hacker image then conjures up a neglect of normal life, sleep, meals etc. in favour of obsessive programming, although empirically nowadays hackers and programmers seem to lead the more normal life of busy professionals trying to find the time to concentrate (Strübing, 1993) . Yet, in a recent survey of FS/OS developers (Lakhani, Wolf, Bates and DiBona, 2002) 72.6 percent of 684 respondents said that they frequently or always 'lose track of time when programming'. Moody (2002: 47) reports anecdotal evidence that frequently initiators of FS/OS projects (such as Linus Torvalds himself) took important steps through intense bouts of programming over Christmas -young men escaping the boredom of family holidays by doing something absorbing outside the everyday. Self-determined programming then offers interest, challenges and chances for recognition outside the world of face-to-face connectedness. This evidence suggests that only part of the attraction of FS/OS projects can be attributed to charisma in the sense of a charismatic relationship of leaders and followers. A considerable part of the charismatic motivation to try new things and get involved comes from the projects, the practice of programming, the code and the technology. It has a foundation in the subject matter. And at some time, decisions are taken, ideas evaluated, contributions come in and projects take shape.
FS/OS Projects: Simultaneity, Modularity, Loose Coupling
If the published project catches on and attracts users and contributors, it will be tested, ported to new technology, and features will be added. Founder-projects initiated by one person's problem-solving are, however, only part of the field of FS/OS. There are also projects initiated by small groups, and there are entire programs released as open source by companies in order to draw on external developing resources or to attract customers to their specification and support services. With larger projects, usually informal divisions of labour form. The founder keeps a central position and core teams and responsible maintainers of parts of the project emerge who select contributions and decide on new versions. The testing and further development of an innovation thus is informalized. It does not happen within an organization or network with circumscribed boundaries but involves or tries to involve a large potential community out of which contributors self-select. Indeed, Benkler (2002) suggests that such 'commons-based peer production' can be more economically efficient than 136 TIME & SOCIETY 13 (1) either hierarchies or markets -for the reason that individuals who volunteer for particular tasks have better information on their capabilities and fitness for a task than either firms or market contracts are able to specify. Then, the wide range of user/developers means that testing and bug-fixing, a lengthy and frequently torturous process in commercial software development, can happen faster, in a wider range of utilization contexts. Improvements are made continuously. The early and frequent releases of new versions are expected to make maximum use of a wide and distributed capacity of user/developers. Parallel and competing work is possible, but parallel effort will be limited by the frequency of new releases in which solutions and improvements are taken up as quickly as possible. The distributed and loosely coordinated efforts and contributions are made possible by the modular structure of software in the Unix world. 4 It enables the simultaneous but independent development of small modules, but requires clear definitions of interfaces and programming standards.
However, there is evidence that contributions to open source projects are typically rather more unequally distributed than the normative idea of a 'bazaar' (Raymond, 1998) suggests. Ghosh, Robles and Glott (2002) , analysing roughly five billion bytes of FS/OS code authored by 31,999 developers, found that the most active 10 percent of developers had contributed 74 percent of the code. Projects involved an average of 5,1 authors with the median at 2 authors, so that the majority of projects is indeed small. Projects thus are rather more modular and loosely coordinated than the possibilities of worldwide virtual cooperation seem to suggest (Edwards, 2001 ). The bazaar of potential exchanges materializes in a loosely-coupled and individualistic way.
Yet open source projects are not indifferent to waste of time and effort. They keep inventing technical and social mechanisms to manage the process: There are explicit standards and guidelines for coding, elaborate routines for submitting bug reports, and all of these of course are automated where possible. Version control systems such as CVS allow programmers to work simultaneously on the same body of code, guaranteeing that they download the respective latest version to work upon. In this way, they also allow for temporary and flexible involvement. When the work is complete and has been tested, it is checked back into the main repository. Previous versions are kept so that changes are reversible and mistakes can be traced to their original appearance and eliminated (Iannacci, 2003) .Version control systems thus represent specific organizations of a collective memory, which ties into the social world through relationships of collaboration and/or through technologically embedded hierarchies of rights to collect and commit changes to the main repository. While they make sure work is kept current and redundancy is avoided, past versions are kept and may be gone back to just in case.
However, with all the modularity and openness, time lags in projects and work overload of maintainers can still be a problem which has frequently led to crises. Worldwide virtual cooperation still faces the problems of people's limited time and attention and, concurrently, of relevance. The openness and interchangeability of inputs does not lead to projects being indifferent to the uncertainties of 'living labour', even though it permits a considerable amount of flexibility.
Flexible Involvement and Simultaneity
This view is supported by the results of a couple of recent developer surveys. They shed some empirical light on developers' demographics, involvement and motivation (Robles, Scheider, Tretkowski and Weber, 2001; Ghosh, Robles and Glott, 2002; Lakhani, Wolf, Bates and DiBona, 2002) . 5 Results are fairly consistent: Developers are youngish with an average age below 30. They are almost exclusively male (98-99 percent); 60-70 percent are university or college graduates and 20-30 percent are students. Around 80 percent are IT professionals, which leaves roughly a fifth of amateurs in the sense that they have nothing to do with the IT industry, which still is a considerable share (Ghosh, Robles and Glott, 2002) . Between half and 80 percent of FS/OS developers are volunteers. For the majority, involvement is limited to the extent of a more or less time-consuming hobby. Roughly two thirds of developers spend less than 10 hours per week on FS/OS development.
However, there are indications of some interesting grey zones in between work and non-work involvement. Apparently, people develop FS/OS at work even though they are not directly paid for it (12.8 percent in the sample of Ghosh, Robles and Glott, 2002) . Seventeen percent of Lakhani, Wolf, Bates and DiBona's (2002) sample develop FS/OS at work, though their supervisors do not know about it. For another 9 percent who do, it is not their core job. This suggests that FS/OS projects benefit from the discretion highly skilled computing experts have over their activities at work: An informal subsidy of FS/OS development by companies which is reminiscent of De Certeau's (De Certeau, 1988) concept of la perruque -workers using companies' resources for their own purposes during working time (Tuomi, 2002: 28) . However, this does not have to be illegitimate. A lot of open source programs are tools for software development and the running of computer systems so that work on these tools actually may make people's core jobs easier as well. Simultaneity comes in here in a different way: A local bug-fix or problem solution at someone's workplace can simultaneously become an FS/OS contribution without taking anything away from the company. In return, the FS/OS communities (and other relevant newsgroups or real-life communities of practice) become free sources of help and problem-solving for workers and their employers. This is made possible by 138 TIME & SOCIETY 13 (1) the characteristics of knowledge goods: They can only be appropriated to a limited extent, and they can be simultaneously used and given away. A concrete solution at work does not lose its local value if is contributed to an FS/OS project -if and where companies do not have an interest in the commodification of just any solution or idea coming up in the process of work. The evidence on time and involvement then suggests that the ideal typical hacker lifestyle of excessive programming and absorption at the expense of everyday life is not really typical. The computer professionals and knowledge workers involved in FS/OS give the permeable boundaries of work and life a different accent. While commercial software development and similar occupations are characterized by flexible and extensive working times and project work (Perlow, 1998; Kalkowski and Mickler, 2002) , open source developers find opportunities to gain time and space for non-profit work or a more or less subversive conversion of work into public goods and informalized cooperation.
Additionally, and probably to a larger extent, developers draw on a gendered use of leisure time, which may help to explain why the scene is even more predominantly male than computing in general. Pursuing time-intensive and absorbing hobbies is much of a masculine thing, and the sociology of gender and technology (Hacker, 1989) suggests that the specific passion for abstract technical excellence and bonding around it is developed in masculine rather than feminine socialization. Social exchanges and groupings around technology then are likely to be male-dominated and if they are, they can easily establish a path-dependence of not attracting women.
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All in all, developers' attitudes, practices and motivations look rather less heroic and charismatic than journalistic accounts (Moody, 2002) and also programmatic statements suggest. Yet FS/OS development has both a normative and an intrinsic side which contrast with the image of knowledge workers as driven by purely entrepreneurial or technical-instrumental motives. A focus on learning, the sharing and exercising of skill, a commitment to variety and freedom can be considered as use-value oriented and quasi-professional values with elements of fun and masculine hobbyism. They are reflexive if and when they address the conditions of creative production, and may even be socially transformative in the sense that they address and seek to create its social and institutional prerequisites as well.
Prospectivity and the Distribution of Options: Licences
With its character of voluntary, non-profit projects in the field of technology FS/OS negotiates the boundaries of markets, commodities and public goods respectively, i.e. the institutional conditions of technological innovations. Licences and intellectual property matter in ways different from other innova-HOLTGREWE: ARTICULATING THE SPEED(S) OF THE INTERNET 139 tion models, since in order to attract voluntary contributions, the possibilities of private appropriation must be limited. In the creation of open source licences, the focus is on social transformation in the direction of freedom, learning, the use-value and intelligent and cooperative use of products. The social innovation which focuses this transformative aspect is the so called copyleft. This is the legal construction of a licence, the General Public License (GPL) under which much open source software, also Linux, is distributed. It does not just rule that products are free but allows free distribution under the condition that further developments and applications are put under the same licence. The point of the GPL thus is its 'infective' character. It is a tricky construction which uses the legal instruments of copyright to subvert it.
Although this very hacker-like paradoxical construction is amazing legally and socially, it has not become the standard for open source communities. The much-debated and very specialist issues of licensing (Working Group on Libre Software, 2000) may be interpreted as negotiations over the temporal distribution of options. Copyleft ('All rights reversed') excludes private appropriation of intellectual products and ties a creative posterity to the conditions of open use -an attempt to tie oneself and others to freedom and variety. Other licences give copyrightholders and future developers the choice over licences, and even commercialization -and thus restrict openness to the present.
The GPL however, does not appear to be just another utopian idea which has failed in the face of reality. The social innovation of the GPL together with the success of open source as a development model for high quality software have set a normative maximal standard and challenged standards and institutions of intellectual property. It has also, quite practically, limited the risks of defection and private appropriation of collaborative efforts. It mobilizes social imagination and connects it with technological possibilities. Not least, it addresses the values a knowledge society places on creativity and access beyond the market.
Discussion: Success and Risk
Like any other innovation, software development requires a range of resources: Knowledge and expertise, time, access to the technology. Software development is distinct from other fields of research and development in several ways. The traditional view (and self-image) of software development as a craft or even an art (Knuth, 1972) has been corrected by evidence of its stratification and rationalization in commercial industries (Beirne, Ramsay and Panteli, 1998 ). Yet, it still counts as a prime example of knowledge work, 'a highly interpretive process' (Beirne, Ramsay and Panteli, 1998: 152) of creative problem-solving by applying, de-and recontextualizing knowledge. The result is 'running code', i.e. functioning software. Since programming is a highly complex activity in 140 TIME & SOCIETY 13 (1) itself and through its interpretive and communicative side, programmers' productivity is notoriously hard to measure and varies widely. Time and effort can only roughly be calculated in relation to results. However, commercial projects need to do precisely that, and consequently are driven by deadlines, unexpected difficulties and unclear specifications (Kalkowski and Mickler, 2002) . Planning then works or not in spite of itself, with deadlines both adding pressure and giving orientation, and also relieving uncertainty over quality. By means of being outside the market, FS/OS projects modify the risks and uncertainties of software development in specific ways: Since work is unpaid and products are not sold, productivity does not matter in an economic sense. Risk consists in wasted time and effort if contributions are not taken up or developments not continued. Yet such risk is limited if programming is valued intrinsically. Then the time has been spent satisfyingly anyway. In this way, open source development, like other hobbyist fields of activity, draws on a non-economy of flow and absorption in the process in which time is not really 'spent' at all.
Since the source code is available, and has hopefully been written in a transparent way, work can be divided and passed on in a flexible way, even though bottlenecks occur. And if a project is abandoned it is still available to be taken up again. This leads people like Martin Schulze of the debian/GNU project (a non-commercial Linux distribution) to claim that open source projects cannot really fail at all. FS/OS development projects then are successfully negotiating and limiting the risk of innovation by operating at a distance from market pressures and constructing a 'safe' or 'failure-friendly' environment for technological innovation. In this context, flexible time use and limited involvement, simultaneous and loosely coupled activities are both socially and technologically possible.
However, it would be overoptimistic to claim that FS/OS has solved the problems of highly skilled virtual cooperation. The FS/OS model is based on specific prerequisites: The modular structure limiting the needs for day-to-day co-ordination, the subject matter allowing a considerable base of consensus what 'running code' is, the available talent meaning people being sufficiently interested in programming and finding the time, space and equipment to do so. While the communities pride themselves on their ethnic, cultural and professional diversity, the predominance of educated younger men suggests that such resources are not equally distributed through societies.
Conclusion: Sustaining Creativity
Not surprisingly, FS/OS development neatly fits into the 'tool-oriented' empowerment perspective on the Internet. Here, the Internet does not present an HOLTGREWE: ARTICULATING THE SPEED(S) OF THE INTERNET 141 undifferentiated mass of simultaneous and arbitrary information in 'timeless time' (Castells, 1996: 464) , nor is Esposito's vast potentiality of hypertext information only accessible through quasi-divinatory techniques. Even if such all-encompassing simultaneity erodes human capacity for action, and in other contexts and practices of Internet use such processes may well be found, in our specific context creative action has come out ahead: Meaningful action and normative commitments are not drowned in the endless possibilities of unlimited information and communication. These are balanced by the projects' focus on technical functionality and by the social norms and technological tools of virtual cooperation. The eternity and immediacy of Internet-based information and culture provides FS/OS hackers with a safe environment for code and ideas and with the means of cooperation which is selective and modular. The tools of mailing lists or version administration, for example, support nonsimultaneous and flexible involvement as well as bouts of intensive hacking, and the specificities of knowledge production allow for simultaneous uses of time for work and the production of public goods -a certain, and possibly surprising time-sovereignty of FS/OS developers across the boundaries of working and non-working time. Both social and technologically supported selectivity and modularity thus work to reduce the overcomplexity of world-wide simultaneous cooperation and render it manageable in a sequential but loosely coupled way. This potential simultaneity is thus broken down into non-simultaneous modules and projects, but these, through an ensemble of tools, practices and decisions, are articulated to result in coherently functioning code.
However, the case points beyond the focus on technological tools and solutions, towards the questions of social and institutional innovations. Hacking has not just developed the technology itself but also created social innovations of informal cooperation and of licences sustaining creativity. Yet this is neither a natural consequence of technological development and progress nor an automatic result of the diverse cultures shaping the Internet. The technology has to be actively used for creative self-expression and developed in a direction supporting and extending such uses. In order to be socially sustainable, its selfreferentiality in the sense of Castells needs to be complemented by reflexive action combining technical and social inventiveness. The technological possibilities need to be protected and sustained institutionally and socially as well: Through explicit subsidies by companies, governments and individuals donating webspace, time and expertise as well as through unofficial uses of organizational slack; through the discretion of software developers at work and outside; through licences preventing commercial exploitation; and generally through actors' reflection upon the prerequisites and limitations of their own working conditions and a committment to extending the possibilities of participation and creative action.
Yet we have seen that on the level of developers' time use and involvement, 142 TIME & SOCIETY 13 (1) FS/OS development is embedded with other activities: Work and hobbyism, career investments and compensation for work frustrations figure, and frequently are articulated in complex ways -finding multiple uses for hard-and software, products and solutions, for professionalism and hedonism. Indeed, one of the not-so-secret secrets of FS/OS's success is that projects and tools are sufficiently modular, loosely coupled and transparent to allow for this kind of flexible involvement and heterogeneity and to technically support limited commitments. FS/OS then represents more than an esoteric hobbyist community, but very likely less than a revolution. It embodies ways of thinking about the sustainability of chances and spaces for creative action and about the democratization of technological and also cultural development (Holtgrewe, 2001; Stalder and Hirsh, 2002) . However, its specific conditions suggest that FS/OS can hardly be considered as an all-embracing model of a mode of knowledge production. The prerequisites of its functioning may not be restricted to software development, but empirical evidence so far suggests that they are not by definition allinclusive and do not extend over all parts of society. The picture of FS/OS then is a heterogeneous ensemble of technological, social and institutional innovations recursively enhanced by creative action in the sense of Castells, combined with limited and modular involvements, which nevertheless allow for more commitment and reflexivity than Kierkegaard, Dreyfus and Flores would have it.
With its very limitations and its context-specificity, our example suggests that theories of social and temporal differentiation can be usefully applied: The Internet appears to provide a wide range of both tools and media, and their uses, the articulations of actors, artefacts, institutions and practices both depend on and shape their respective contexts and arenas of action in diverse and unequal ways.
Notes
1. The complexity and erudition of Esposito's line of argument cannot be reconstructed here. 2. Sequential does not necessarily mean linear, though: Sensemaking may happen in fits and starts by association or retrospection. 3. Technically, both terms mean roughly the same, but they mark an 'ideological' controversy and a difference in licensing policies. Free Software addresses creative freedom in an emphatic and normative sense, relating to 'free speech, not free beer'. The term Open Source was coined in order to avoid that very connotation (Raymond, 1999) and focus on the technical quality of the code and development model. I shall now use the abbreviation FS/OS. 4. This is also the reason why large, formerly commercial software packages which have HOLTGREWE: ARTICULATING THE SPEED(S) OF THE INTERNET been made open source such as the Mozilla web browser (ex-Netscape) or the OpenOffice office application (ex-StarOffice) take rather a long time to be taken up and developed further in the Open Source mode. 5. Lakhani, Wolf, Bates and DiBona (2002) surveyed a sample of 684 developers involved with a random selection of projects on Sourceforge who had been emailed and asked to participate personally. Robles, Scheider, Tretkowski and Weber (2001) and Ghosh, Robles and Glott (2002) put their questionnaires on the Internet and posted an invitation to participate to a selection of mailing lists and news fora. 6. This has been shown for the effects a predominant hacker/computer virtuoso culture has on the motivation of women students of computer science (Rasmussen and Håpnes, 1991) .
